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Abstract of JP10321834 

PROBLEM TO BE SOLVED: To enable use as a 
quantum electrode device such as a single 
electron transistor. SOLUTION: Nanometer-scale 
particles 3 of Au, for example, are caused to 
adhere onto an Si02 surface layer 1 having 
receptor sites 4 of a first electric polarity provided 
by processing with an APTMS solution. The Au 
particles 3 has a surface charge 5 of the opposite 
second polarity by surface-absorbed citrate ions, 
for example. As a result, those particles are 
attracted to the surface sites on a substrate. The 
Au particles caused to adhered are released from 
the substrate sites following that. Those particles 
move on the substrate and are united to be a 
low-dimensionally integrated construction. It is 
possible to produce this integrated construction in 
an irregular surface part on the surface of the 
substrate. 
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it^ ( 3 > \mfc±jnm&&m4 Mcgisott&fi* 

tWE*BftM h A 1 i t £ J; 0 „ mUffr? tm 
■ Xtr-iUm? ( 3 ) m%Z-£h1ffii. 

imxm ] msmattsspFmm ( 1 7 a, 17 

teMzmm±.lf?A?w-y (15) £#jfcu 

vxtw-ynx. 7/(173, 17b) tfmmm 
s«t o^<tt 1 off±smi (w) <m&\<w ( 1 

6) »*JH3E»*>#iS. 

ft. 

«Lh^e^ ( 3 ) *mt& z t z*tt. imtm* 
1 7 ] ms&tttmicm&ti ztiz*>o*ti 

$m \> ^-ftitHztmcoim . 

[1**318} tiigffitttt, msm^mmmmtm 

mt¥mzm^z&£thm&$timm5ifM 

[it** 1 2 ] msflt ^< t ummx-mm 
Mzmmnnm. 

lltxmi 3 ] mstiff ( 3 ) £ttttE*2a&tto* 

TKMzsmnum. 

[ft** 1 4 j mwm-<*y\±y vy-v- mvx- 
ti&tih. &ft^&mm.<?>^'rtiMzimv>iffi;. 



[H«JSl6 3ltlEttTO. Au, Ag. Pd. P 
t, Ti, Cu, Cd, Hg. AltUliNi, 4fc 
(iSi0 2> A 1 2 0 3 . NiOi>L<fiTiO 2 *^0jft 
$fl§ff*3Il 5ie«c0*ffi. 

[fflKsi 7] tmttx&fofrkimi&ixt* m 
im&i 8] mss-ms si, cds^/jicds 

[ftt*3f 1 9 ] IfriSa^i 1 0 n mttH±*tlMT<W 

jwa***-*, Mj^m-m^'th.-hHzim^ 
ft. 

[ft** 2 0 ] MlWf-te 2 n m +/- 1 0 %<KW&k 

3B2iie«j^ft 0 

imm2 3]mmm(2) itisvayfrt,**). % 
m^yyx-nm^ixt s i o 2 mi^-tim^m2 1 1 
/d±2 2ie«com 

tis*3i2 4 1 m^Mm^yyar^ygm^yyx'S) 
mm23sffimm. 

[H*Jl2 5]|9fe*»^5y«3- (2-TSyx-f 
/W7$y) 7-ue;H>'jy hdr^/^y, 4fcti3-T 
SyT-PhVPNU^ h^f^v^y. 4fcli3- [2- 

ft. 

s*l*»*jS8-2 5<ov^-ffi*»iotie«<ojft. 
[f»*3S2 7 ] ws&iivrv >ymx'$muz&. & 

3B2 6fBSi<o;trft. 

[fS*3f2 8 ] mlEm-&fiS3iC«SWfc^Si$tiSlt« 

Mzw&<r>um. 

[w*3i2 9 ] Mrt&ifcmw-rtitiHzifflcoijm 

[ft*3i3 o ] Mem£«jtfc:?Bofc#-t8? h^4U 

&fezti$>m-n?byyi;x?zttm$:m29m 

[it*3S3 1 ] w&xTm*hmm.3 osm^M 
^. 

[if*3i3 2] mm&ffimmnmzmfgcomzfrt, 

=5:0, ^ Jt \tm5fflfe<r) t cot i> «. , ^^^11*31 
<0^1^i*>fc:£K<0T aw x. 



[ooon 

? • X*-/l^?(particles)£jS£Sltt^fcBI 

^m^r^Mxogjg^co^coffl^ (fit, 

[0002] 

y^XttSBQT&O, W. Chen, H. Ahmed fcJ;VK. Nak 
azato, Appl. Phys. Lett. vol. 66, 3383 (1995) £# 

D y^KSttS ?-ny-/D-/ ^~ H (Coulomb block 

-^(single electrons) ^»#totW*»), 4IS 

ctrodes)kfciOffi«§ilS. 
[00 033 £<7DJd=5ri'XrAt3frt£?-tt>' ■ 7* 
o^-FMti, Hermann Grabert fc«J:tfMichel H. 
DevorettCiS "Single Charge Tunneling" (Plenum Pr 
ess.New York. 1992) PP.1-3C. MKSiVO**. 

[00043 

Ec = eV2C >;>: kT ( 1 ) 

R T >;>; R K = h/e 2 (2) 

ffiljt(tunneling resistance), R K = h/e 2 (ifitft 
Mrf-( resistance quantum), Ec = e 2 /2CtiF 
•y FftT^7£)lijM:1I7#S(localised electronic 
state) \,zU<tzMZ&mf:3:*>V*(-X'hh. ZZlZ. 

«W^ffic7)SM^W^(geoDietrical shape 
of the charge distribution) £M®it&%!&b LXfe 
lht>tl&. .KDgSCJi, 7X9 (metal cluster 

M. Macucci, Karl Hes 
s iiXlfG- J. Iafrate, "Electronic Energy Spectrum 
and the Concept of Capacitance in Quantum Dots",P 
hys., Rev. B, vol. 48. p. 17354 (1993) £#{S§*Ut 
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[00053 »|-tff'^ Xti, ML 
*>T=3 0 0" K "CttfWSii: 7/34 LV»„ u^Lc 

fcL finest ( i ) ««c^»tc/jNS<!Sr^th. 

IttrMrV* (Mx.tfC<;<; 3X1 0-»8 F) ii:*»ftt 

[00063 «*cii, jfcoJ: o (c, 2o<y)S=Srl»§« 

[00073 C = Cs+Ce 

££t£C s ligB&t (self-capacitance)T'£> 0 , fit 
&m&& (infinity) t OfllJSSJli. 

C e <i s *ry W xco h' 7 h fciSH^lSit «9H«9&* 
K-yhOfigtflOnmiO'Jv^fc*'^ S 
e»«C s««El5rofF*C e J: 0*«Sr*)** 

sa-cwiwtftiE-rsfcfttui. f>/mm 

<?, lOnmJO'hS^hWMMXWr^XkL ft 
tf®mzMf&.X'£ 61M xx 0 vv&»&?** . 

y^-^ • X*r-)Vffm=f-\t. 3 0-( h'^m^colloida 

1 parti les) 5 X? (molecular clusters) 
tftfdtc, OnmJ:0/h8v%iia'CR»t6i 
k*^'#6C:i#>**u*>fc.Tv^. xr-7^h& 
V/Mcitrate gold sols)<f <0&c7)3cM KJRttFfcL 

2 nmi'f, 10 0 nmWf XfflBXW1htlX\<>&. 
N. Uyeda, M. Nishino, &£VE. SuitofciSColloida 
1 and Interface Science vol. 43. p. 181 (1973) £# 
m$tlt:\<\ 4fc. 1. 4nmC0^^Jiar^XS: 

Kffi^aStfc U (1 i gand-stabi 1 i sed) A u 55 > 
^X^tfg^^jtTV^ (G. Schon and U. Simon, Col 
loid Plym. Sci., vol. 273, pp. 101-127, pp.202-218 
(l995)S:#^$^^^v^) . z.1xh<nMW)±^^.<r> 
-ote, Ztibem^+H X<r>ftmtf£<fet->X^Z> 
ZbX'bl. ±IE<!0Uyeda et zUZ®£ZilX^& X 0 
Wf^tntcwawi HttAu^, *t4X<T?jt% 

A XftMtWFtX y-;l#a(atomic-scale accuracy) 

mmmcoimitcDXo*. ffi-*m&t6it&BU& 
W7x—9izx*)&th. tk?B$Kmmim%R 

&*7*-?lz£iX&m)lzM?rL. ZtihrtBUZlz 
UWtkCDV 7/5 7 -f y ^fi^ H -y r-ifji(3fcv^T4t 

[00083 tH«ah(:3n>f Htttl^^WI 
(a-r-f v/) ■t&^rffidl 9 6 OWr^fctefu: 

ti 1 ). ##kLTR. L. Iller^iSJournal of Colloi 
d and Interface Science, Vol. 21, pp 569-594 (1% 
6)£&mZtlfz\\ ttz. is?y ■ »r5(Silane Coup 
ler) &m^X&mtimm±'^A u^ 



Zkli. A. Doron, E. Katzfcitfl. Willmer(Cj;|,Lan 
gmur, vol. U, P p 1313-1317 (1995>fc«ft$iVCVi 

kX'biti. 

[0009] i-tff^ XCOMjS^^ 
&ffit&Zk\5., D. L. Klein. P.L. McEuen, J. E. B. 

Katari, R. Rothfcil/A. P. AlivisatoslC.fc&Pll. P 
hys. Lett. 68. 2574 (1996)KiE»§JvtH6. 
-9 ■ X*-l\,<r)ML : ?-5mT)Vtiym&<£0\& partic 
le ligated alkane chains) ffV>*lWMLk LTfflV^ 

-fey.:/ USA? (self assembly techniques) SrffllrVCtvfir 
[00 10] 

[fSWftf&L i 3 t-tSHS] «-»oRn«l«4»<o. 
1 99 6^2fl5BlCtblB2ft>tEP9 6 300 7 7 
9. 4 (Art 54 (3) EPC) fctsvvt. $4 

OHB*«tlM>^), 19 9 0^11^15 B£ffl*S*ifc 
EP 9 6308283. 9(Art54(3)EPC) 

^wmtjHWftikicj:!), 

f'A'W X£J: oT<i. 7 4 d =5r«t 9*»fc:iS*>& 

wt-tzzktmttw 

[00 11] 

[0 0 1 2 ] *»$ifcJ:*tf* . ««Lh(w^y^-^ ■ X 
tSgl^l^S^tt^UrT*^^ h (receptor sites) 

zkizxvmwLtnmmm-rj hizmn^m^ 

mm-iz t iz x m=Ftmw±mm ui&m&^& 
m-i i o iz-thumtm+z . 
[0013] mm&mmi. &R&mwFfflHt& 
Lt^xftTmrnrnm^Mt zxo iztz zuz 

BHRi . 9*9- >*m^XW&t hZ k 
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[0014] aw, *tie>e>$m£&&thmtt 
■tm^x'tix^umtx . 

T;^y • f-*-JKalkane thiol) T* 0 0 *. SIM 
Mi. MUZriVty ■ vf-jT-;Kalkane dithioDT 

s . skkwh** 9 j -Mwm x-wmzmm% h . 

[00 1 5 3 fitftt. *20SHt<^>^iftiSfi/S'f * 
y MMis h 5- r- (citrate) ttlol. 

[0016] tmt* &mtt:te&mmm. mm a 

uj6»feJB*Ua*. fflU frUtfAg, Pd, Pt. T 

1, Cu, Cd, Hg, Ali>L<tiNi, ifcliS i 

0 2 , A 1 2 0 3 , NiOfcKliTiOj^i^^HBWW 

[0017] 1 0 nmifclliftOTW&i: 

[00183 wmzm-imm-fhtz^z, *&m& 
ktrcti. mm. mws i o,«**i-*5/ua 

y* l ^^rl)*&, £^lSr, T5yttl>-7y(amino fun 
ctional si lane) Oj; 3 ! 5: : fi"lSx'5>'(organo-silane)'C 
UmiXls-tTf ■ tM hSrRft*. 
[0019] ^aT»#L -3 

^O^EtCfflV >|„I k tfX'Z h . ^^^(transpo 
rt)*iW»M-6fc«)t» »K±tC *^«Bit*fLT« 

t^tf^^-ny • yo-y^r-K (Coulomb blockade) t 
[0020] 

iz. xmicrmmt:. wr. mttcomBszmkiKtf 
t>-mkLxwm&. 

[oo2i] mm^^mizx^-mcommmiza 

^X. 1 0 nmCO&ftlft&fcitf 1 nm (+/-1 0 
% ) <9»«H£#-t!>MlhP $• . H 1 fc*t S i ^ B a B 
mR2±lizm.%Zikfi:l S^oy/fcos i o,Ri± 

ffiT*fflS1-^£k*<T'#S. Itl^fli. ±ieuyed 
a et altCiOSSfVC^&J: HAuCl. 4H 2 0 
?>i$Wiki-h • i^h^— Ksodium citrate)?rS 



ffltoizit. affi©«$ft*:^h7-b • A 

^HCOLff)^. Nanoprobes Inc. 25E Loop Road Ste. 12 
4, Stony Brook, NY 11790.3350 USA*^MA"tS Z k 
# { "C£I>. Cl<?5&?-{i*14SjS?g (aqueous suspension) 

t Lxmztiz . mztitz^ r- y- h • A *yitA 

it, I$fflt5^30'( FttfiH^GCP: gold colloida 
1 particle) y- r-jg&ti, D. A. HandleyfcJ: &Co 
lloidal Gold - Principles, Methods and Application 
s. M. A. HayatJi. Academic Press, New York, 1989 V 

o. l. prnzimztitz^i/mzx^xmrniK. 

[00 223 ZZX\ 01 (a) fc^l^ffigfco^T 

%mi. zommt. mm oom 

KST^XvJK-fki (oxygen plasma ashing) TifirtS. 

m&mmizm. ztazx*). m^m^mmx- 
mtixmitzmi<mwmiM2ti&. zcomx- 
it. A-yy>jy7M\t7$;tmi'5>frt>%h. z<n 

Wfr*. 3- (2-T5/x^T5y) 
jth^i/i/yy (3- (2-ami noethyl ami no) propy 1 tr i metho 
xysilane (APTMS)<02. 3mM*}§fgrtC5^rH. tfL 

gS#y(nitrogen gun)Tl£*£§-t*\ fl*]T' 
12 0' C-C3 0#BK-7 Ufc. 
[00 2 3] o^T, APTMSSaSIL^SSlS-GC 
P®m iZ 8- 1 2 M8I» t . 2 -3^HB*ilrt'C«fe» 

[ 0 0 2 4 ] >-X? ■•/ 7"'J y^PJOS i O 2 *ffl^<0 
ISHIKSf^SflTfcO. K. C. Vran 
cken, P. Van Der Voort, K. Grobert.fcit/E. F. Van 
santtiSin Chemically Modified Surfaces, J. J. P 
esek$IL I . E. Lergh (The Royal Society of Chemistr 
y, Canbridge, 1994) pp. \tr51iZ%m.ZtlX^Z> . 0 

1(a) iz^t £ Si 0 2 ^H 1 it. nm%iz£ 
hZtltzt # h Kodf x;Khydroxyl)ST'*5ffl$iXl.C: 
fc#J:<tt£>ilT^i>. SfctSftfct Kn^/l'Sigjg 

* yr'jy^j<or5/'&Jg^7y^±. Hi (b) 
iz^tioiz. ztihWA hlzbht Yu^yjvj* 

mti. m^m^m. mmuzAim&^wro 

gen bonds) £ Jgjfct 5. ^W^SlR#(physi sorption) 
TSya^lS&fttBKiD. ^7>-tf)iM$IS£(d 
irect condensation) (ft^HR*) #£t. g&Ov-'J 
nvfcvo^ify&^siloxane bonds) *B&th . * 
<0*SH, 01 (c) iZjr.-fi.oiZ. APTMStf^ti. 

iz-fttnmi btih. zni'yy'm.zixtzvyTii'Z*. 
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ttv-h7-hGCP(c?stts rsya^'T-ohWt^ 

it. intiiO. 01 (b) izjfiti o izgmzft LX 
[0025 3 GCPfrt>niZ$mZtlt:Auit, EfcW 

%ztix^im6i$mizm^tthii. wmth. rs 
hmfflmw>x\ m.=fit. m.2<n$miMzm 

feZtll. £*)¥mit. A. Doron et altcj: &Langmur 
11, 1313 (1995)fcJ:l/K. C. Graber et aliZi &J;Am. 
Chem. Soc. 118,1148 (1996) £#833*1*:^. Aufif 

? 3<n&m<mm<r)&. s i o 2 Hffli ±<7)^t«2>t>ft 

[00 26 3 ®2lZ*k-t£oiZ. Aum-3±.<?>fLCr>it 

*. S^=Sr4B««i. ±12EP96300779. 4* 
ff»CJfi*7 , n-fe^ttaBffiI:t*. Z<7)Ztitbh$fr& 

izit&t i^i><7)X'b m<?>T'U xizte^x 
itvjwz.oKw&zmtzfrizz. 'ommucmm 

Z t mt l < , **flTtti*>|S|Hfc 
[00273 iixtf . 0 1 a X X/ 2 TiS!B L^c 

rn-fextcj:>)m$ii^GCP#i$-, mtiwmfe 

ffiB(surfactant)T«ka"f 4. C««fMHBiSttJWi. 
**UfcAutt^3t«R2*»feJPfiRl,, =6rfcH©Wfc 

[00 28 3 03C ^UcAua^3£r;^>-- 
i-*-ji>t%b*>Hs (ch 2 ) ,cH s x'%mi-&-m 

Sr^-f. iiit:J:0{BaiRJlS*^t6. 03 (b) fc^ 
■Ti-Sfc. Au3o>f^a^3t«i#$il7t 

SctOSIV^fPtt^ft. APTMSil4iOTSySi: 

h. *<7te%. Au%L?3it. z<7y®.?3<r)mmttm 
mz-fh^-iv^f-x-mttih <k o iz%h . 

[00293 03 ( c ) fc^-TJ: 5fe(=a4^0^ 

^(cios^^^eTsw. zziz^xmmz 
ti. msL2tam±.*mmtok*t. x->x. ztit, 
^mmtitzm^itwrnmix^mL. mahh 
^&wzmf»#>z. ztibcofkTtfmi.zmi' 
-rt^ntc. ztihit. A\im-tWfrk<7>ffi<?>7Ty 

• TtV ■ V-A-X (van der Waals)^j(C<t 0^<ft^$ 

tn. m=?itmHzm%i. mwL±.izxnm 
mznfr&ttifc2&7m?mf6.th. 
[00303 wmmw®m*?te ux&mnx 



oms^mmtzimzti. owe. m$m*mm 
mmzimztih x ? eg ^smw-ymm- 

Tizismtz,. 

1 0 0 3 1 ] i Z T04 (C, Au mTHMantlibCDftffi 

nftb 0 iziS+t-WTZm^i z t com**?. 
iStt-frfttttchhH S ( C H 2 ) , S H 2r#fflvStt 

mtLxm^tztz. Au%L?mimttm%&umx' 
%&tmt<, v^-t-Mt. Ti/mnm-sitzitK 

X. iSj-X-Hsttttn-ft^mTCO. %t?-3<7)MZft 
•ft <£ *) ^ftttO£i6(C . A u ffc^O A P T M S 

[0032] 7 'J^f-tf-^Aryldithiol) . y 
-MJ/Kdi-isonitriles)(i, 771^ > f-*-/U0ft# 
VatLxmx'%Z>. 

[00 3 33 04 (a)fc, 2 fflOAu &F3*«fi2 
ELTV^APTMS^6{i, 7**Vft8«>--lft: 

I. ffiftUzXolZ, AuSfli, *»^#§flSfc 
APTMS1404HP6fc«ttil«U T5/» 
7**A u - N H&& l 0 *mm-h Z t (Ci 0 A u Si 1 

[ o o 3 4 ] 04 ( b ) {± s assi^'f-^-ywifata 

■Au8^3tiSiO l Jiia»6UHfcS*i4. 
[0 0 3 53 04 (c) fcfeWC, *TttftAutKP3li 
SUfcftMU *<?>&%b LXU&&MVti79>mi 
3(4, HHJW-SAufiff(c|S-&LT. **16*-»KH 
J&*"6. .loaKffcBW (cjOJHPl latcfc*)* 

Hi'Ok**. -e^asm, Autmti#a&tttt&99 

■ t 7-)lAMZ±m<1&£ZtltzAu%L?3<Dmfrt> 
[00 36] dil^WT'o-feXSrfflv^m-^ h?y 
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**. 05 (a) fcJSV»r. 2&2J4, ff^i^t. 
*tf)±fcJ)!uSJI$-frfc 1 5^ayJ?c7)S i 0,111 £t 
iOjlltil 0 0nmOPMMA?X?l 5fC<k 

mmztiz. mnvvrjy i^mtzx*)* zco 

PMMA7X^t»a'J»/M 6^JML. SiO 
(43 0nmT'&l>. 

[ 0 0 3 7 3 -3V vt\ Bira<?) J: d (c*&£*»tfl LT . m 
rttaWiWfc:APTMS0DJi4S:JBftLfc. on?. IT 
»Lfc*ffiT, APTMSn-f < y^4±tAtt^> 
«**jtS*fe. i<0J:di=Lt, fll«)fttt(co*&«) 

ji, 05 (b) vimwwmzffli&ikztvz^i. 

[00383 SffitfJB £ 7)Vi] y**-AsT9& 

mth. 05 (b) Mttthvrxmwttvrb* 

T^y^-^co-mtLXcr)^ \Yri)ytt-)V 
(1-dodecanethiol) (CH 3 (CH 2 ) n SH) c05mM 

y -)\>wm,z 2 4 B#fg?i L , x^y-;^fT-rt 

( c ) K^t. >tl 6^#^rrS]X.yy 1 7 a, btfgi 
t, mmA Hx-y^ft$^(6]{^-,-C^S*iftV^ 
ft«i0 3 T'iiBfl L^S^R«fc J: cO?Sx . y j^Xco 

=Sr^. ZtnmX'li. »^ifi(i3 0 nmT'fcO, tt^fiSI 
(44 nmtibS. 

[00393 m^m^thm^ym^wmz-t 

^fJSaUTtJ:^. ;n(wj:0, 04S:#B5Lfffai 
Lfc J: 5 (cov8lently)»^ fclS^S* 

[00403 {a3feJu6*->fc«19a, 19b(4m-fl;-? 

ZZttfX'Zl. £*>fcftfc, tt J ?«Jbfc«S/^-y 
05 (d) Kfc^T. Hl^^f 
y 2 1. tiXlfy- h 2 2<75W^MgjSfcovvCBHW- 
S. 4 0nmgO6 5 0, 0 0 04H=-M<0^l>^-f;M 
^^'Jl^-h(PMMA)i:, 60nmSc01, 150, 00 
04HF*OPMMA*»^4 2mi< i JX h&ZVitX V 
W->ik<iZmVz. ZCOUiSX hMz8 0 k V«^h* 
-ASr.B^StL. Z<r)m%ZiXfcl'i;xhi2^h*i'X. 
^y-;K2-3thoxyethanol) : ^^y-;l^=3 : 7 Oil 
■Sl&X-mi&Ltl. XS^I*f(vaccuD evaporatio 

n)£?i-oX. g«li:LT<7)5nm)PWCr|lfcJ;^ 
<OCriUifc2 0ninflftOAuRS:»jSLfc. -e^, 

CO^yr;W$rT-bhyrt^-l 2mf$mtZ!:lz£ 
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0, ±MM*V7h*7l. OWC. g*tttt#(ultra 
sonic agitation), A VTo/fy— ;KisopropanoI)ii 

[004 11 05 ( d ) fcAKM/^-y^FBH* 

7*? 7 -f -ic J: 0 j@0fc#>-5* 4 y7V< 7 KCtttt L 
fc. H5 (d) lc£vvt, "S" . "G" , "D" 14, 
**v?fiy-x, y-K FMytst. y-xs*> 

S.VYXsAVWXYvA TtilfiHliCUl L , 
«>l!l»*>4>3 0nmWutfflBKE{iSii6. ^ft£>?) 

s^cto^m^h^y^'x^ (set) a*fM£ft 
ft. ioattjv^T. UffiDUL ±{fflfcTffl(oy-x« 
*&3r*ft*»W>S ETt J: OgtfSfiT^fti 1 
jtSftfcVV 05 (d) fc*Lfc*«"Ctt4«<0SET 

>WMifcS*vcoft. 

[0042] 06£#K?LT, ITF. *WW(CJ:4fllW> 
TA'^xSrlftBfl-fs. 06 (a) i3jr$\fc-3fc. y-X 

2 3, VV4>24iiX,Vy-Y25<7)Wm$. Sig 
« 1 ±fcf*J&g$-tfrt: 2 0 0 n mJf OS i 0 2 Jf±C^ 

tlft. V-A23&£X/Yl"<y24\Z15nmt:im 
LTffiSSftft. «S£Wt*fc*>fc, 4 0nmiPc7)6 
5 0, 0 0 0^*OPMMAt, 6 0nmlftol. 1 
5 0. 0 0 0#?4OPMMA*^&ft2Jll'vXl>m 

Ji/^h/^-yfttffli^. .roi^'xh-^KSO 

XbdfvX^y-;K2-3thoxyethanol) : ,*7/-/U= 

3 : im&R&mLt:. 

«8JHi: IX<7)5 nmJfCDC rKiSitf ,I<DC r§! 
±t2 0nmlfcOAu^2r^L. 0WC\ 20nmJ|[ 
OAuffi?£CrJfco±K^J£L*:„ .IWfyT 

tu&Tthyftt-i 2$fflm-tztizx*). &mm 

V7h*7l. owe. M^timt. 4V7un;-}\> 
Gift"*"*?. fc£tfg^#y£J:ft&*l£*Tofc. 1 
5 n m^A- 7 7«Mcfc(tft&g«flicOTO0£:06 
(b) fc^-f. «®2 3. 24. 2 5J4. -e-ftSttJUfc] 
O^at'7 * h 'J -r -tcj: 95£#>£>*Ut#>"T 

< y/A-y h* (0^i2~f ) tCjg*£$ftft. 06 ( a ) CO 

t^?7X^mkX-m&Ltz. *<o&, APTMSja 
a. ^V^TGCPJ§?«?i«$rH!rao t kptC||fft, 06 

< b ) tzixtx o zmnmzmoA u 3 w^- 

y£«&£-fft. HI. H2TWi*LfcJ:SfcWflB«>» 
WftKJtt: J: Hu6f3 (i<2B«|f m^nHT«nT 
ESSftft. 

[0043] *tf>&. 04 T'lSiBJ tTt^ffiT-e^-fbS- 



fc. zm^titmmmmzmzbf^-ztkt&t: 

V — X13E 2 3c r M >iE-ffi-2 4 1 C0\m\C0f\-r >>• 
7te. ©iHiW-otC £->X7V-y ^ ft Z t * { T'£ 
S. £«Offil££06 ( c) Kjjrf. ffcbfc. e^®2 
6t4y-XfcJ:tfFHymfii2 3, 24£7U 7x1 

x^h. fiHHg2 6$-aftmwM&te. ;-oy? 7 

^ h y yitAfcommx-mmh . 
[ o o 4 4 ] ±a» uzumnm* <^ma x v$m.i& 

»*OW!rtfcAft . flitf , A g , P d , Pt, ;T 
i. Cu, Cd, Hg, A 1 . Ni A u 

aaoOttfitf. Si0 2 . A 1 2 0 3 , NiO. Ti 

O 2 ^C0^SK^. XX/ S i , C d S . CdSe? 

c0^fW?iffiflTOT**ft. 
[0045] ifcfc, ffifii^^bUcAuss^^X^i 

tzmm^mmft&mzm-thztizx*). m.? 
m£tttx*&%ijm$:mm*!mx'S>h. z<?>xo% 

tif-\C0Bf&<7)tzMZi±, KilfiSchon et al5r#!B$itJt 

[00463 v7^ y7'jyyS'J(i, P^St^lr 

^.{f. 3-r5y7*at^hD^ h^xS/^yO-aiaino 
propyltriiethoxysilaneJiJjctfS- [2 - (2-7*5 
/xf-;PT 5 7 ) 5 7 ] 7n f/l^- hO * h 

l/l/y y ( 3-(2-(2-aminoethylamino)ethylamino)pfopy 
l-trinethoxysilane) Sr. APTMSe5&c*|S)fc*t£'C 

misyytry-ftTmmTs.smzx mmzti 
a^^«LTfi?srri>^^^^ (-cooh) co 

id=5rffi^StT57S5rM^-tft^cfc:J:*). m^fS 
tt*3Eiftifct>T#ft. i<^»^. cntctBt-ce^ 
±w«#S1±{i^^ft. 

[0047] S««r4«a^»^-&i5ti:cft 

(HS (CH 2 ) „X, X = COOH, CH 2 NH 3 f) S: 
ffl^ft^ct>T'#ft. Cix^<o#ffivStt^JWm. Au 

^<Op*iJ4. R. G. Nuzzo, L. H. Duboisfcitfl). t.Al 
laratiftJ. Am. Chem. Soc. , vol. 112, pp. 558-569 
(1990)(Cie®Sfl-C^ft. r-n-£(tail group) hi 
xm%tcttmxZM1R-tZ>Ztiz±*). isyy*7y 

tmmzixmm$it:£&-t&zttfx'£z>. 

[01] S i O 2 £t£<O88B&Brffi0 (a) . tfiv? 

yn 7711 yrmx^mitzvmwmmm ( b ) . 

^J:l^4i 1 B!c^rD-bx<7)«B&friB0 ( c ) X'hh. 
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[02 ] mi±^i-J^—S> ■ Xtr-1WHftW& 

*t*tia«RiSwKia0 ( b > , axvr^y- 

0(c) T'$>&. 

[04 3 (a) (b) (c) (iT/l^V • 

tt^aswcWL-cis&L ( a ) . mm^ii (b > , o 

[05] *»flo« ; FT/'C-f^*ttS^6fc«>fc:JBv% 
&h.S£iW>SiiBH (a) , 05 (a) fC*Ufe?'t<f 

5*MHW-*WIRJESW>BI5 (b) {cSt/CtiH 

(d) -p*&. 

[06] *«WtJ:*tt^)T^'fX<0t!afcJBv^at 



W0K89B ( a ) . A utt?#JBOf<ttllft*>H6 ( a ) 
(b) , i5«fctffiJtg£tffcAu&??)* 
£*9l*iB£*1«HRJt>tt<?5H6 ( b ) Or xotlt 
BH0 (c) 

[fr^OU^] 

1 Si0 2 d 

2 gg 

3 Au©^ 

4 APTMSJf 

5 Msvm 

6 APTMS^f 

7 TSVg 
9 

13 

i6 m 

2 3 v-xto 

2 4 KMV*« 
2 5 

2 6 fi^HR 



II] 



(a) 



(b) 



1 

2-f 



Si0 2 



r-- J \ 



NHj 

Si .^r-\ 

000 000 
II > 1 1 



h 



Si0 2 
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as** 

'I sbssb 

i i 





(10) 



10-321834 




(11) 



!&ffl¥ 10-321834 



(72)^B^ >VV-V 7-*Y 
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